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[fi*ij 1 1 

i*ifcc7)MmmM (41) mikmmu (4i) i<zM\Wir ^M\^mm (42) t^itx., 
±iBm?jf.¥^ (45) i i9Mfi^t::^i!j-r^mi±=i:Mm^i (41.42) ^mni-^^txm 
mu (41,42) <^r^t:-7> h u -■^i&m^fi'dM^s-^-^^'c. 
mmm (41,42) --m^^xsmiiojiivM (fv) mmm (41,42) 

t::!!^^-?*;^ h U -■7Scm<^JgI« (fs) 
[it^R:* 2 ] 

Mma (41.42) -^wm^ti^m&(Dm^m. (fv) [kHz]^:. msm (41.42) (Dm<Dm 

m. (G) [mm] 1 k=40 [mm/kHz] L ^: ^ ^3 
[If ^JJ 3 ] 

Mm=fe (41,42) ^wi3\i^n^m.j±(ommi (fv) [kHz]^^ 

fv^20[kHz] OM^^^^Tt: LTV^^ ^ t ^S^Witir ^mMmWo 

um^ 4 ] 

mmm (41.42) ^wiu^tt^m&iiz^Biif^^i^ns. (va) ^iMte (vp-p) 

Vp-p^0.1XVac7)||#^^it7t L-CV^Jg) ^1 ^ WWi t ir ^ WcUmWo 

im^m 5 ] 

i&mmM (41) fc^tfojmM (42) t(Dmx^ h -'^ikM'^^TdMiU^W^W^. 

mmm (41.42) <7)p^ic«i®^^*-M$-ii:. m^!3dS^^^»?i-'fbi-'S)^^?#-<b^« 
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10 0 0 1 ] 

[0 0 0 2 ] 

[0 0 0 3] 

PI) o 

[0 0 0 4] 
[0 0 0 5] 

^co^ i:lcov^-C. HI 0 *#ML5&;&^^fjm§^-t-So 131 0 (±. ^%W<(DmM. (a. b. 

tnmEE (V) . W;&m«B#t^»i&*t§j!cm«m (i) t^^-cv^^o ^t-c. 
>&^#tii3v>-c. F^fSoepjjnmJE (^jx.ra i oovi) ^^^-g-tt-e'tLc^^^tcepsn^tL;?. i: 

> —^(omM (fflx-tfiai 0<^comfe) t^isv^-c. WM.\-^-SlM'^£W&.-b^'^\^M^i'^-f. X 

[0 0 0 6] 

C0V1,V2.V3) T'^ h U-'Titlirm^tfx.'i) i ^ t-L. ±M\^fzWim.^'^(0^^7V^(Df^m.^ 

[#W=:Scm 1] 2002-336689 -t<2r# 
[#l^«2 ] #11 2 0 0 3 - 5 3 1 2 9 -^^^IH 
[Hi^OPi^] 

[0 0 0 7] 

#ti^«i ^#ti^:^m 2 tcM^^tL-cv^^ J; ^ :&i&m^a-eti. 7.^')-^ 
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5"(A). (B). (c)(i. ;^hu-vmmi5^tt^mi- (51) Rmmu^ (52) (^^ 

^l^)-Vmmmi.zit. mmmm (41) ^-hnmmm (42) ^-i^^^-^'^'-'-f^'/^.^^ 

T^^^^^^m^ (51) t^tm» (52) iitcs^iL-rv^^o ^UT. (52) ^^m\^ 

mm (42) ii i -epjit-r ^ t . -mcomm/^^^i^Ti-^o 

[0 0 0 9] V ^ ^ =a.*t.i 7H? 

c:<Di^. a^itii t)i§^L/im^ (51) li. mmm^s (41) icr&i^-o-c^iiiu. w 
^ (52) li^^^mtM (42) izm^or^m-r^ (@5(a)) o f^^^f 

tmmt. (51) i^i.^m%t=^ (52) <^::^^^^ai< * o 

-'^mmmzi^^-'c. mnM (41.42) ofeitc}±, (52) -h^-nm^m^^-t ^ ^ 

h\ztj:Z. (EI5(B)) o -eLT. :ioML7-ltm«^^ (52) ^^tC^l^imfe (42 

\z.i^m-t^t. mmM (41,42) c^^ii. %<Dn^\m^. ^m%m.m^t^ ^^V?^ 

) o \>x±.<D^^r^. xh^;-vmmB^i'fi. (A)-(B)-(c)(^^^^;v^^~^^^£^^^^ 
m<?)^^#'i"4^0*F^^^<t'^'^'-^-^"'^"^'^^* «:^^i*Ph1 (t) , itii^^^eptnmffi (v 

^W}-r^m& (Vp) Mx.iftlB#l^ (Vmin) J^lJit^^h 

52) :^^^m«p^ii»-r'&/c*:>. mmn^ (52) ^-^Mr&]m« (42) i-^'J«-^^*52yjr5 

^^;5t-I:-(7)F.1^C^±. B)tfe<7)^«lIW (Ts) ii^'Z^mtf^^o --"e. M«y (4M2) izm 

mmi^z^m-t^m&^mn^i^-^^'^^^^^ m^^m (ts) mj± (vp) 

i)^' (Vmin) m±ir>&oTV^^V^aItgtt^^~^3 (f!l x JfHI 6 <^t20#) o ^<7):^^. t2B#^3^ 

v^T ^<^^ b v-vM«>btL-r\ mmjiiw (Ts) mi± (vp) mjinbx (vm 

(41 42) tcis^t^^itmnx^JSv^TLt ^^tic^^o m±<^i^l'-^ ^^'^"tm^ 

[0014] 
[0 0 1 51 
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M^im^^. mi<^mmii. «^msm« (41) tmmmu (41) \znm-r^nm 
mm (42) t^iix. iMUM^^ (45) 

^ -f-LT i<z)W^ei±, Mm® (41,42) --m$tL^mEc7)jSM (fv) w 

mi (41,42) <7)K-Cv^";^;^^bt^3^^1-^;^^ V-^*jtm(7)Jl« (fs) 

o 

±is&iokH^^(i. ji«i^Kj«iti^^sa<^Mi« (fv) ;^hi;-vjcmom 

Wl (fs) J2X± ^: =fe o -C . (45) iOMmiM (41,42) ->m-^tL^o gV^mx.^ 

(Tv) ^OmmiSffi (Ts) J:^):^§v^:^^^Jt«LT. X h U ^femflficis 

[0017] w 

^2(75^^ti ^ 1(7)^0^ <7)ifem^*l:^:feV^-C, (41,42) ^mW^MW.]£<D 

J1IV» (fv) [kHz]fc. Mm* (41.42) (DWi(D^m. (G) [iimi]t7&^ k= 40 [mm/kHz] t L/i 
ii ^ 

f vik/G<7) ^ ?i L -C ^ Ci h =^ #m i: -r ^ <^ * ^ o 

itBi2ok0J-t:-{i. (fs) l^X±.ht^:bm]±.mm. (fv) (41,42 

) (DW^m (G) (^^^•;'7':R) tr^o^v^x^^^tt. i<^mJ±il« (fv) o^ffi^^ 

mii^.^ (45) ^^nmM (41,42) --m£^^'M$^^^o 



(7)M^;)|BHLr/^";vJ^;yc^ca^i-So cio/cid. (52) ^^^Mi&ims (f ) --J'J 

^tSt-e^DSs^. ^fj:i^^^^^yy°^ (g) ^^~s<*^^h\ #m*4^ (52)^^*^^ 

(52) <D?^^B#^^^)«<'&^^ WL%mmk (fs) ^^vh$<f^^o -ojc-^k. 
(G) i^io-c. msnvm (fs) ^isii^^mm-ri'^tii^-^^^^o 

i^H^^fi! 7Mm^l::*tt^mSiS« (fs) =Sr. ^> ^G) j:i9« 

PJL (*aSlJtC*i6fcfs=k/G. (k=40 [mm/kHz]) CO i ^)) ^ i<7)^«Ml« (fs)J- 

fv) =^femjii« (fs) ixi.t'r^^tii^-^^^. 7. Y ^) "'^w.mmz.^n ^^n-mwhf^ 
i\aymm. ^1 t/c{i^2o^B^oi&m^«t-*5v^-c. mmM (41.42) 

ttJ|,mJ±<^)ll» (fv) [kHz]^^ 
f 20 [kHz] (7) P« ^ ?t L ^ ^ i: =lr #m -r ^ ^><^ ^ * o 

ilsSs^LB^-eti. JicmMl« (fs) JaXJit?. :6-o20[kHz]Jil.±omffiJll» (fv)^ 

-e wm.^^ (45) J^i^MW^i (41.42) ^WE^^TOn^ii-^o ^^-e. ^hu-'^m* 

(7)kmjS?fem (fs) ti, -^^a*)il20[kHz]*it-t^*^/cie>H. «)±MI?« (fv) =lr20[Wiz] 
m_hi:i-^-i:-e. ^LomM^ (fv) =^?S*t^:&Mv&m (fs) i^Ji^:-r^ Ji:^^^^^ 
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[0 0 2 3] . , X 

...Aommii. ^2 ^f^ti^3o^H^oM^*t^i3v^-r. mmm (41,42) 

epin$^^mi±l:i:fett'2>¥±lJ«J± (Va) tmWi (Vp-p) ii^S^ 

vp-p ^ 0 . 1 X vao H =^ ?t L -c V ^ ^ CI =^ #m t -r ^ ^) <^ -t? ^ o 

[0 0 2 4] 

±%^m4(DmM-^'ii. nns. (va) ^iMLTioromT^^ii'ii (Vp-p) x-mmm^n 
■r^ms.i}K m.m^m (45) ii^Mms (41.42) ^mm^i^^o ^<Dfzib. mmm (41. 

42) -.epjp$ti'i)mJE'75«j(7)iligi±. ^J^mm (Va) t'MtT10%mT(75mHi:'fe^o - 

h ';--ri&m{i. #!lxtf«^*Jtt=& t'<^S$c«i:J:l:^LT. L^■r 
v =^ * i" 'S' o ^(Dfzib. WM^i^^mmo^nimS. (Va) tC^LTMte (Vp-p) 

^v-j^-^. Mmtn (41,42) Kmu^fi-^MB-^mi^j:^^ zomB-^^^^-^-^iMMtx 

^gLTLtdt. Mm* (41.42) (DfMX::^^'^- ii^^^ir ^^t^'l^:^^^ ^ o 

[0 0 2 5] ^ , s 

-13. ^mmx^t^ WMM (41.42) ^mv.^i'^^mi±.<D^mmm^m^m.j±. (va) 

H^tLT10%mT^^< L/S<7)-C\ WmM (41,42) -^epjjP^ mi±:*^^ili < 0 ^ ^^"^ 



5<75^0^{±, mmms (41) t^ti^mm (42) tcop^-e^^ h v -•7:^«=s:tr^fes^ 
^lix. M«s (41.42) <7)F^«3aLa^^^M$-^^. ^jitm^^^vt-^-ft't^^M 

[0 0 2 7] ^ 

m^fi^o -eb-c. c:c7)^^#-<b^fiici3it^^ > V -vSfcmB#<7)J$^m3l®B^F^*M"t• 
-& c: § :h o 
[l&0^<^^:lJ*l 

|[ 0 0 2 8 1 

±Mmi(o^m\^^f^^i. i&mjii» (fs) Jii^Ji 2^ ^ mmjimm (fv)omffi«r. m 

mM (41.42) -^epin-r^ i 9 t'LTv^^o -f-br. ^fi^^MWm (41.42) icisv^-c, 

(41,42) ^cisttSi&mnx^WtU^'i. ;^ h V --rifem^Sr^^fi^t^^xd - ^^'''^~^'5>o 

[0 0 2 9] , ^^r-, 

±|fl^2O#&0^tcJ:^xii\ mJ±JS?M^ (fv) ^> ^'-V^y^-ft (G) j: i9»JLfv:mmja 

(fs) t'*o'v^-c^^-r^ J; d t^L'Cv^^o ^(Dtz^. %&M'^Wi (fv) ^it^t^St 

t (fs) jiJL± t i" - i § . X h -•vjjtmBf t^^it^ifema®Bf ^B^=lrM■t- 
iMM^^^mnr^^^^^^ (fs) &^±.x^ ;6>o20[kHz]JiJ.Jiomj±Jii?&m (f 
v) 6o«ffi*»-r^id t-t-cv^^o ^(Dfz^. mEji?« (fv) =Sr -i^fi^ > - 

-7M<7)mmjlM (^20[kHz]*^t) \>x±.t-r^^h-h^x^^ ;^>';-v:femBtc9mB 

[0 0 3 1 ] 

xm<Dnsm4MM^V'^mm\:^f^^o i^fzif^x^ (45) <^i£#-e^c;i)! 

[0 0 3 2] 

j^is^ 4 ofiig i tL{s\ ja^fi*ji^^tt-r^mj±<7)^itis (Vp-p) 

L-C10%mT^'fc^ J: d i-L.'CV>^o iO/ca6, nWm (41,42) 
;^)^m<'&i9. (41,42) -\e^^D^tL^«JE;^)^^;^^^°-i5'«i^^^^L'■CL^7 -i:^ 
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[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

mt^w (10) (D[^^^^±iii}-hnfzmx$)^o :z<D^%m'\tmw do) {±> — ji^^a^ 

[0 0 3 7] 

:z(D^-^mmm do) ji. -^7&^Tjfm^tLfc^?i^(7)^->'^^'3p:# (21) ^(om 

Wct^m^^M^fi^mMy°i^~ V (22) h ;^)- ^ ^ - -> > i^' (20) ^HxTv^^o 

^/V^ (20) <DmM^l^-h (22) flJ<DM1SliffitCi±®^P (23) ^m^^f^X\^^^o tfz 
^ ^-^yy^-^^^ (21) tcti, X^Sc^WM*'? t::PAtBP (24) 755~3f^j^$:}xrv^;&o 

[0038] _ 

(20) I*lt::{±. ®7iP (23) ii-^^^U (24) t THr so Tm^aS^^-e^ 

(25) ^^^^$tLTV^;?,o iO^^SI^ (25) icti, 
^<^mtL<^±M (112 l:::fev^TT'IIlJ) >6-^JIl^^^ ^^?#-fl:^^T d #ft<^«tbSPn°n (30) 

(25) iiSrt^^^M^^i^/iiex^^^C^jllM (26) >6^^@eS^^^TV^ 

^ o 

[0 0 3 9] 

_hiSMt!5n°p (30) HfrM:/V- h (22) %is^hm^. -fVy^JV^ (31) . 

(32) . ^m^^'^V:^' (33) . ^"LXtmy^)^^ (34) ;^^^^t:Jx-CV>^o ^ ^ > 
'fkf|5 (32) trii, 'jg:}ia7°^Xv^|i|^$^;i)/ci6cDiScm^S (40) 

rv^^o sf^. ^^ii-'fb^g (10) (D^~^yyv^i^ (21) oMTiPJj^iQ I'ti. SScm^ 

« (40) (45) :d^^i^tt^tL-CV^^o 

[0 0 4 0] 

o ^fz. 4^yim^ (32) (31) L/iibKfiW^^ 

-fr. rojS:^^^. -f^><bfl5 (32) <^T-Ml'@B«$tL-CV^;|.#m-7^ ^ViJ' (33) t^J:l9 

m^'r^fz^<^^<^xh^o ^(D4^yiYM (32) mwio^^^itm. (35) 
<7)^[fi]ms (42) t^-hm]^^fix\^^^o m.Wi<o y itm. (35) ti. ^^v^fhfis ^32) 

mtxm^^fi-. ^(DmWi^:^'^^ifnii^iiW:^x\^^^o :i<DMi^mu (42) a. 

itm (35) orB^tiM-r^^^fcit (35) hmrKtin^fix^^^o ^l-c, #*3-ffi]«s (42 

[0 0 4 1] 

ifem^a (40) {i. m^cosscmm^ (41) ^ojstmm® (41) tw^ipj-r^Misimm 
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(42) t^mK.x\^^:ho ±isM[6]«tM (42) ±ia^:r><bfi5 (32) (DM\^mm 
(42) h LT^ffl^tLTis^). ^mmss (41) ±^^<DMcmmm (4i) tw^inf-r^^Mi^ 

(42) OI*I1II|tC@£®$^-CV^^o 
[0 0 4 2] _ 

^ t::. ±Ti?mKm^-r^nmi^MM (43) /^-'i^^t^tt. (41) am^uu ( 

44) =^^LT««^*i#§W (43) K'^W^fi-r^^^^o mmmm (41) (im'K^v^L»^:tcO 

la^w (44) 7!}>h^iiiLfzmmmm (41) MfRim^i (42) omm ( 

42a) tlil&^^f tc^^ j; ^ ^lM£S:$>^^'Cv><l>o =3:;i3. WlMMW. (41) <^^$St|5;6- 

M (42) (D^im (42a) ^-C-<^5KO« (^> y 7°:^) (G) :*:*»«Jt3^V^-C. 

4.8[inm] t ^ofV^^o 
10 0 4 3] 

mmy ^ i54)ii. ^s^-f ;vi5'(33)coTMt^iB«$tL-cv^;g)o 

(34) i±. m^i^^^-^ ^M^(om^(DmMK%^kM^:mwLfz^co-^^^^o ^.(Dmwj'ii 

[0 0 4 4] 

:^mM(DmWL'c'^^'mM^^ (45) Ollg&«^^Jl::ov^T. Ill 4 =£• #M L 76^^ 

m^-r-So ^(DUM^m (45) ]«ffim?Jitu«fi5 (ei) t-^&mmMmu (62) t-e* 

^$:}^T^^^}. ^SEm?JitlJfPi!5 (61) tm^mmm^U (62) fc^^'SvM;«$tL-CV>^ 

o tfzs ■M&mmmmu (62) {±> jiiammsfe (41) Rmimmm (42) 

[0 0 4 5] _ 

■MJ±mm¥Vim^ (ei) ti. ~>xm<7)mm'^-^^MS.mm (53) 

(62) ^tOtp-r^S =J > h (64) i: T&^'IStt ttxv^;?, „ 

[0 0 4 6] 

]*J±S?J^.I3TO (62) Kli. mnm^ (65) hyyp^^ (66) i:> h7>'^fB ( 
67) ¥tt lUj^ (68) i:7&^'l£lt^tL-rv^;£.o 
[0 0 4 7] 

mmm (65) h^^v^^;^^ (ee) i%mm^) ^mlt. ^<75h-7>>? 

(66) ^0N/0FFl-;S)/ci6<7) (7)-eab^o t/c. (67) ii. ^-yyVT.^ ( 

66) <DON/OFFiCPfjBLT. ^?tlll^ (68) /ci6<7) O 

i?^^o (67) tcii. ^co-^fij (^MMJ) I'-^flijm (SI 

1) i:-:^1lij^2 ;i' (S12) hiim^^hf\^X^^^-1fj. ^<DZl^m (¥itlIlMJ) t^— 

(S21) mmhfL-C^^^&o — ^ffl^l=i^;v (S12) {i^ Yy^i^:^^ ( 
66) O0N/0FFm:o-Cfim/#^aS^^'9^E-r- #J±$tLmte:^^^±i:'^:$^^/^mJ±^ 
z:^1llj^in-f;v (S21) ^fx^-tr^^o — — ^ffi^2=r-f;v (S12) 

zi»jomj±t::)Sc/^iife«jE:6^'^^t-c. ci(DfiSBmE^m;dmj±^m§5 (69) ^z^k^ 

[0 0 4 8] 

^itdll^ (68) fi> ::ayry'^tV4 vt^m^^i^^fz. m^i^^y ^ ^ 

Hj^-eM^tL-CV^-So -ebX. (68) it. hy>^^ (67) <7)_^flJ^l 

;v (S21) -e^EE. ±iiiig$ttf^mE=^¥MLT, mm^« (40) <Dmmm (41,42) --js 

[0 0 4 9] 

^is. :^m^m^wjz^^^x. ^(Dmmm. (41,42) --epjjp^tL^mscotii;^)?^^}^. 121 
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(fs) immm'a) m±t^oTv^;i.o 

tfz^ ±.mm}±m^m (fv) [kHz](±. ^^■;'7'« (O MhcDP^^nfv) jkHzi^k/ 

(G) [mm] (^vl-T?k(±*^fi^t^*i6/c«-e^ 19. k=40 [mm/kHz]) =lr?t/c-t i ^ ^ 

2p:^Wi^t-i3V^-r. (fv) t±8.4[kHz]Jii.±i;'5;oTv^^o - 

<Dmk(7)mm (vp-p) mtii^a (45) x^mti^fi^^i^ms. (va) (7)io%^:J.Tfc^^ 

■p-CiS^). :$:«m^t::43V^T. Wmffi (Va) {i4. 0[kV]-t:'* IQ . mffiomfe (Vp-p) 
{± 0. 4 [KV] J^T t o T ;i) o 
[0 0 5 1 ] 

^tc^^^'^t^® (10) comiKSij^t^'^^v^'cmBji-^o 

[0 0 5 2] 

|lIi:S:0^'ia2i::^-rJ:dt^. S^i^-fb^S (10) tI^L^BM (26) -6^'Sailj 

(20) P^O^^m^ (25) =l:mat-^o ^/c. ^^MJ^^*^^^^^ 

-c 4^y^m (32) s:«m^ffi (40) iiin 4 i^^-Tm^ji^m (45) ^>hmj±:^-m\\^ 

i^^%t^\-~^yy^' (20) rHKmx^Mt. t-f-7'V7^;v^ jsi) tC:feV^Xjt«t 

a*>^^5^;S:^^^~i^*$tt;i,o ^rt^^ii. ^ ^ <ksis (32) ^ ^M-T ^ t ^ 

(31) tm^y^)^^ (33) h-emfeF^^^^i-^o 

^^^-W (32) H-«l'm<^^^>i'L^^M^e (40) -^-ti^ HIS t37]^-t-j:9 t::. 

mm« (41) <D^i^x^. Mmm,m (42) tcisj^d-o-ri&a^vx-^T&^-^fei-;!,^^:-^ r 

[0 0 5 5] 

^ Jl^ CO ^ 
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